INTRODUCTION
Premature birth is a traumatic event for parents. A study conducted to assess the stress of parents of preterm newborn infants (PNI) admitted to a neonatal intensive care unit (NICU) concluded that mothers had higher levels of stress than the fathers (1) .
Despite NICU being a sector with specialized care required by the preterm infants, this unexpected condition causes parents to move away from the reality they idealized and to experience parenting in an environment with bright lights, constant noise, and repeated interventions that interrupt the baby sleep cycle (PMT) and often result in discomfort or pain (2) .
Moderate to extreme prematurity of the newborn are implied by an NICU hospitalization, which compromises family interaction and may potentiate feelings related to parental stress. Thus, there is a need to identify these manifestations and relate them to the potential stressors that act on the emotions of parents who, regarding this experience, are also premature. The importance of assessing maternal well-being can be explained by a study that followed mothers and preterm infants up to 18 months of corrected age, where maternal stress levels experienced during hospitalization negatively reflected on child development and on the bond between mother an baby (3) . It is also stated that the stress expressed by mothers regarding the birth and hospitalization of their PNI in NICUs is more intense and may impact the way they relates to the infants. In addition, a higher level of stress is related to the need for mediation between professional activities and sharing with parental care, the prolonged stay of these mothers with their PNI in the NICU, as well as their biological and social role (4) .
Recognizing that premature birth is related to higher severity indicators like prolonged NICU permanence and early separation of the mother-child binomial, some researchers have been inclined to investigate ways of identifying and assessing the level of parental stress generated due to this demand in order to attend the mother in her real needs (5) .
As a method for measuring parental stress, the "Parental Stress Scale: Neonatal Intensive Care Unit -PSS: NICU" scale (6) was developed to guide nurses actions designed to help parents to cope with NICU hospitalization. The short version of this scale was translated and validated in Brazilian Portuguese, with a high degree of understanding by parents, proving to be reliable and valid for its application in the country; it obtained a Cronbach's alpha of 0.84 in internal consistency and intraclass correlation coefficient around 0.70 (7) . Although recognized and validated in different countries, the PSS: NICU scale has seldom been used in Brazil or elsewhere to study exclusively the stress of fathers and mothers of infants with a younger gestational age (GA).
In view of the considerations presented above, the following research question was formulated: "What is the level of stress presented by mothers of preterm infants admitted to a NICU?". This study was designed to assess the level of stress experienced by mothers of preterm infants with gestational age (GA) ≤ 34 weeks admitted to neonatal intensive care.
METHOD
This is a cross-sectional study, whose participants were mothers of preterm infants who responded to the PSS: NICU instrument, validated in Brazil. The study was conducted at the NICU of a university hospital in Porto Alegre, Rio Grande do Sul, Brazil. The NICU has 20 level III beds, being a reference for high risk in neonatology. In the NICU, the newborns' parents have free access and can stay with the newborns for unlimited time, 24 hours a day, seven days a week.
The sample consisted of mothers of preterm infants with GA ≤ 34 weeks who were admitted to the NICU from November/2017 to August/2018. Mothers of preterm infants born at the Obstetric Center and admitted to the NICU within the first 72 hours of life were included. The instruments were applied only once, from the fifth to the fourteenth day of hospitalization at the NICU. The choice of this period was based on recommendations of previous studies and previous averages of preterm infants' admission to the unit where the study was conducted. The literature points out to the fact that moments close to admission and discharge of preterm infants may alter maternal stress levels in antagonistic ways, and point out a possible measurement bias (3, 8) . Mothers younger than 18 years old; who were unavailable to accompany the child during hospitalization; and whose baby had dysmorphic congenital malformations of high morbidity and mortality, were excluded. In the sample size calculation, to estimate the average maternal stress, the average stress score of parental stress related to preterm infants between 28 and 36 weeks of gestational age was 2.36 with a standard deviation of 0.86, in the "Baby Looks and Behaves" subitem, which was used as a reference (9) . Considering a 95% confidence level, a standard deviation of 0.86 and an error of 0.2, the minimum sample size was 74 mothers of preterm infants, calculated with the aid of WINPEPI v11.43 software. Data collection began after the research was approved by the Institution's Ethics Committee, under CAEE number 77449317.0.0000.5327. The mothers participating in the study were invited to participate and, after signing the consent form, the data were collected.
The dependent variable of the study was maternal stress measured by the PSS: NICU scale, which addresses daily experiences that have the potential of generating parental stress during NICU admission. It has 26 items grouped into three subscales: "Sounds and images", "Appearance and infant's behavior" and "Alteration in parental roles". To answer the questionnaire, the mothers were instructed to use the PSS: NICU Likert psychometric scale to measure their perception of the experiences contained in each item, in which the value 1 represents absence of stress; 2, mild stress; 3, moderate stress; 4, high stress; 5, extreme stress; and NA corresponds to a situation that did not happen to the mother until that moment (7) .
The author of the PSS: NICU scale guides how to perform the calculation of Metrics 1, 2 and 3 in the original article (6) . In this study, the researchers chose to use the Microsoft Excel Software to obtain the values related to stress levels and their averages, so it was necessary to elaborate mathematical expressions compatible with the software language (Image 1).
For the maternal stress analysis, these values were grouped into three categories: 1-Not Stressful and Mildly Stressful; 2-Moderate, Very and Extremely Stressful; and 3-Did not go through the experience. Regarding the data presented in Table 2 , it is noteworthy that the maternal responses grouped in category 2 (Moderate, Very and Extremely Stressful) were considered by the authors as the most expressive in the analysis of Metrics 1 and 2, with values above 75%. The independent variables were maternal demographic and clinical data ( Table 1 ) and preterm infant data, which was obtained by consulting the medical records up to the point the scale was applied; in addition to the data collected by a questionnaire applied to the mothers. Each mother required about 30 minutes to answer the instruments. For data analysis, the statistical software SPSS version 22.0 was used. Descriptive analysis of continuous variables was performed through mean and standard deviation for the variables with symmetrical or by median and interquartile range for those with asymmetric distribution. Nominal and ordinal data were described by absolute and relative frequencies. An analysis of variance (ANOVA) for repeated measures with Bonferroni adjustment was applied to compare stress levels between the subscales. The average occurrence of maternal stress for each item of the scale was calculated according to the recommendations of Metric 1, the answers marked by the mothers as not experienced received a value of zero.
Inferential statistics were used to assess the associations of demographic and clinical data of mothers during pregnancy and childbirth; gestational age, weight and nutritional status at birth of preterm infants with the average stress levels from Metrics 2 and 3, since both take into account all potentially stress-generating experiences in the NICU environment. To compare means, the Student's t-test or Analysis of Variance (ANOVA) supplemented by Tukey was applied. To perform the association tests, the variables considered were the frequently identified as influencing parental stress levels. Of the variables tested in the bivariate analysis, those with p <0.20 were considered to enter the Multivariate Linear Regression test to control confounding factors. The variables that entered the multivariate model in association with the overall stress levels of Metric 2 were: mother's previous experience with prematurity, GA, getting into a kangaroo position in the NICU, and maternal occupation. The variables that entered the multivariate model in association with the overall stress levels of Metric 3 were: twin pregnancy, mothers' previous experiences with PNI, and newborn birth weight. The adopted significance level was 5% (p <0.05).
RESULTS
A total of 91 mothers had 102 newborns with GA ≤34 weeks admitted to the NICU from November 7, 2017 to August 23, 2018. Among the 91 mothers, 17 and their respective newborns did not meet the eligibility criteria: the preterm infant of one of them died before the 5th day of life; four were under 18 years old; two were also in intensive care during the stipulated collection period; four were mothers of preterm infants with severe congenital malformations; and six refused to participate in the study. The sample included 74 mothers and 85 preterm infants; nine mothers had twins, and one, triplets. The average maternal age was 29±7 years. Of the total of participants, 17 (23%) mothers had previous experience with prematurity and nine (12.2%) had previous experience with neonatal intensive care. Regarding the current pregnancy, 64 (86.49%) had one child, nine (12.16%) had two children, and one (1.35%) had three children without assisted reproduction. When included in the study, all mothers had their preterm infants included in the Kangaroo Method from the first day of life and at the time of PSS: NICU and questionnaire application, 71 (95.90%) had initiated gentle touch, 43 (58.10%) had placed the preterm in the kangaroo position and 14 (18.90%) provided hygiene or comfort care.
Regarding the characteristics of the 85 preterms: 45 (52.90%) were male; 16 (18.82%) had less than 28 weeks of GA; 30 (35.30%) were from 28 to less than 32 weeks of GA and 39 (45.88%) were from 32 to 34 weeks of GA. Regarding birth weight: 22 (25.90%) had under 1000g; 26 (30.60%) from 1000g to 1499g and 37 (43.50%) from 1500g to 2500g. Regarding the therapies used by PTNBs from birth to the time of application of the PSS scale: NICU: 70 (82.35%) used total parenteral nutrition; 68 (80.0%) had central venous access; 61 (71.76%) used humidified incubators; 77 (90.58%) multiparameter monitor; 79 (92.94%) received tube diet and 62 (72.94%) received phototherapy. In addition, 70 (82.35%) needed some type of resuscitation maneuver in the delivery room, 77 (90.59%) required ventilator support for at least 24 hours. Regarding the length of stay of the preterm infants, a median of 20 days (interquartile range = 10 -42) in the NICU was found.
The means of occurrence of maternal stress (Metric 1) and the general level of environmental stress (Metric 2) and the respective absolute and relative values of each scale item, evaluating each potentially stressful experience, are presented in Table 2 .
The stress that mothers experienced according to their PSS: NICU scores was represented by the means of the three Metrics (Table 3) . The association between the dependent variable (general levels of maternal stress for each subscale -Metric 2) and the independent variables was performed. It was evidenced that, in the subscale "Appearance and Behavior of the Baby", mothers who had no previous experience with prematurity had significantly higher stress scores (p = 0.030) than mothers who had already had a premature child. The other associations were not significant.
In the association between the dependent variable (general level of maternal stress for the total scale -Metric 3) and the independent variables, the result was not significant in the tested variables. However, in the multivariate analysis, with the metric 3 stress scores, when adjusted for twins, mothers with previous experience with prematurity had lower overall stress levels than those without previous experience (b = -0.54; 95% CI: -1.0 to -0.04; p = 0.036).
When the multivariate analysis was performed after adjustment for prior experience in prematurity, previous ICU experience and gestational age, mothers of extremely premature infants with birth weight <1000 g had a significantly lower score on overall stress levels by metric 3 (b = -0.49; 95% CI: -0.93 to -0.04; p = 0.034). When associating GA with the beginning of the kangaroo position, it was found that the lower the gestational age, the lower the mother's contact with the preterm infants in the kangaroo position (87.2% of moderate premature, 43.3% of very premature and 12, 5% of extremely premature; p <0.001).
DISCUSSION
By assessing the stress experienced by the 74 mothers of preterm infants with an obstetric gestational age (OGA) ≤ 34 weeks admitted to the NICU by applying the PSS: NICU scale, the level of overall stress was perceived as very stressful (Metric 3). In this context, a cross-sectional study that assessed the level of stress in 91 fathers and 120 mothers of preterm infants, found the median of the general level of maternal stress to be a value considered very high (5) . Authors state that mothers may have their emotional health compromised when the development of parenting is modified by the unexpected hospitalization of premature infants in NICUs, as it negatively impacts on family organization, generates changes in daily routine and requires adaptation to the new role, which requires other children. responsibilities, skills and specific knowledge. Currently, it is recommended that staying longer at the bedside helps a healthier development of their parenting relationship and improves their perception of NICU stress (10) (11) .
In our study, in the subscale "Changes in parental roles", the percentages of the occurrence level of moderate / very / extremely stressful (Category 2, Metric 1) and the overall stress level (Category 2, Metric 2) were higher than 75% in the seven items of this subscale. A cohort study corroborates these findings, as it showed that parents involved in routine care in the NICU showed higher levels of dissatisfaction and stress in the "Changes in parental roles" subscale than those included in a family-centered healthcare program (12) .
In the "Baby Appearance and Behavior" subscale, the level of stress occurrence (Category 2, Metric 1) was over 75% on seven items: "Tubes and equipment on or near my baby, " "Unusual or abnormal breathing by my baby ", " Seeing needles and tubes in my baby", " My baby being fed through a vein or a tube ", "When my baby seemed to be in pain", "When my baby looked sad" and "Flabby and fragile appearance of my baby. "When analyzing the subscale for overall stress levels (Metric 2, Category 2) four items were over 75%: "Tubes and equipment on or near my baby", "Seeing needles and tubes in my baby", "My baby being fed through a vein or a tube "and" When my baby seemed to be in pain ". A prospective study identified the most stressful elements for parents of preterm infants with <36 weeks in NICU were "feeling pain and the baby being sad", and the appearance of preterm infants were "bruises and cuts on the baby and the baby changing color", taking as a reference high and extreme general stress levels (13) .
In the Sounds and Images subscale, regarding the level of stress occurrence (Category 2, Metric 1), the item "Seeing a machine (respirator) breathe for my baby" was the only one to reach more than 75% of mothers referring to this experience as moderate to extremely stressful. None of the other items reached the mark of 75% mothers reporting overall stress levels (Metric 2) as moderate to extremely stressful. Regarding this data, a study on the main components of the neonatal care process from the perspective of parents, explains that mothers feel excluded from the care, especially when the baby is very premature and needs advanced technological support; it recommended health professionals to focus on facilitating maternal interactions with caregivers (14) .
Statistically significant differences were noted between stress scores found in the three subscales (Metric 1 and Metric 2). It was observed that the subscale "Changes in parental roles" presented a moderate general level of stress. A study that investigated the stress levels of 57 fathers and mothers of preterm infants under 37 weeks of age at admission and discharge found a similar trend in maternal stress in their Metric 2 results regarding the "Changes in parental roles" subscale, with moderate general stress levels (8) .
Regarding maternal characteristics, the results showed a prevalence of women under 35 years old, mostly single and with no other children. In a previous study, women were also young, but mostly married and with one child (8) . A cross-sectional study that identified sources of stress in mothers and fathers of preterm infants as associated with sociodemographic, obstetric and child characteristics reported that maternal age is not associated with stress levels (5) . The literature emphasizes the importance of a stable marital relationship and mutual support as positive influences in reducing parental stress (15) . Regarding the previous existence of other children, there is a greater experience of stress in parents who are experiencing parenting for the first time, when compared to parents with more than one child (16) .
In relation to the the characteristics of preterm infants, the male gender was more prevalent; with birth weight <1,500g and GA <32 weeks. Most of them had a high degree of severity, judging by the amount of technological support needed to support their life. The use of ventilatory support for at least 24 hours was necessary in 90.59% of these preterm infants. A multicenter cross-sectional study determining the level of stress in parents of very low birth weight newborns in the NICU found similar characteristics regarding the male gender (52.4%), gestational age (29 ± 2.6 weeks), and birth weight ( 1135 ± 268g) (1) . In addition, higher stress levels of mothers in the "Sounds and Images" subscale related to ventilator use and lower gestational age were reported. These factors are also associated with Rev Gaúcha Enferm. 2020;41(esp):e20190145 mothers' difficulty in bonding to their preterm infants, holding them in their laps and exercising their parental role (1, (13) (14) .
By associating the overall stress level on the full scale (Metric 3) with birth weight, we found that mothers of extremely low birth weight preterm infants had lower stress levels than mothers of very low birth weight and very low birth weight preterm infants (p = 0.024). Contradictorily, researches that associated parental and child characteristics with stress reported that low birth weight associated with extreme prematurity and its high medical risks may increase the level of parental stress (15) . We attributed this difference to the shorter gestational time of these mothers, difficulties in assuming their new role and establishing a closer bond with their premature infant due to the physical barrier imposed by the incubator and other life support technologies, as well as the severity of the preterm infants cases, who cannot benefit from closer contact through the kangaroo position.
When the gestational age (gestational age) of preterm infants was associated with the start of using the kangaroo position, it was found that the lower the gestational age, the lower the mother's contact with the preterm infant in the kangaroo position (87.2% of moderate preterm infants, 43.3% of very premature, and 12.5% of extremely premature; p <0.001). Regarding the Kangaroo Method, there was no significant difference (Sounds and image p = 0.519; Appearance and behavior of the baby p = 0.415; and Change in parental roles p = 0.648) regarding the beginning of the kangaroo position. However, stress levels in the three subscales were higher in mothers who had not yet taken the kangaroo position with their preterm infant. A study points out that skin-to-skin contact in the kangaroo position has a positive effect on the mother-baby interaction and on the maternal mood (17) . In addition, in an observational study introducing innovative kangaroo positioning, the stress scores obtained by PSS: NICU were lower in the group that practiced the new kangaroo positioning method for the "Sounds and Imaging" and "Appearance and Behavior" subscales. However, these differences were not significant (18) .
Regarding the "Appearance and Behavior of the Baby" subscale, mothers who had no previous experience with prematurity had significantly higher stress scores (p = 0.030) than mothers who had already had a premature child. A similar result was reported in a cross-sectional study in which mothers with no previous experience with NICU admission had higher stress scores in all PSS: NICU subscales (5) . A study that investigated the effect of relaxation techniques combined with an information-based intervention on stress and anxiety in parents with hospitalized preterm infants, demonstrated a significant reduction in the anxiety variable of mothers and fathers (19) . Authors have recommended that stress-induced symptoms in mothers, with or without previous experience of having a premature infant admitted to an NICU, may be alleviated by: applying relaxation techniques; work methodologies that allow for greater family participation; mothers participation in support groups between parents in similar situations; psychological support; and more effective communication between mother and nurses (12) (13) (14) (19) (20) .
Regarding limitations, it was difficult to establish comparisons of the results of the present study with national literature, since there is still little research in the area of parental stress using the validated PSS: NICU scale in Brazil. The fact that the investigation happened in a single health institution is also a limitation of the study, since the sample, despite being representative, was restricted to a group of mothers and professionals from the same region, with specific habits and dynamics.
CONCLUSION
From the results found, it was identified that the subscale "Changes in parental roles" of PSS: NICU was the main source of stress experienced by the mothers of this study.
It is known that the use of the best practices related to family-centered care results in actions that cooperate for the development of autonomy and safety in the performance of the parental role. They include the guarantee of free access to the mother, the father and their relatives by the responsible for the NICU; open dialogue with them, listening to their views on their treatment; making it easier to access information about the PTNB. Nevertheless, it is clear that the high levels of stress pointed out by mothers in the "Changing the Role of Parents" subscale could be alleviated if NICU teams were closer to parents and family so that family-centered care methodologies could be more effective by strengthening parental participation in PTNB care.
It is concluded that it is essential that nurses, in addition to assessing parental stress, resort to a set of attitudes and practices to empower mothers, so that they perceive themselves as essential to their premature infants. Helping the mother to experience premature motherhood safely, developing skills to care for the premature infants in the NICU, establishing a daily relationship that will continue to develop the attachment of the newborn and strengthening their bond with the preterm are attitudes that will bridge the gap between care, possible hospital care, and home care devised by the mothers.
This investigation recommends further studies on the stress of mothers of extremely preterm infants, increasingly present in NICUs. These mothers, due to the fragility of these premature infants and all the support they need to survive prolonged hospitalization, are more exposed to the stressors of intensive care, taking longer to be included in the care routine and tending to start the kangaroo position late.
